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Abstract: The aim of the present study is to assess the level of the microclimatic parameters in a pig farm of 
S.C. Romsuintest Peris and to relate it with the pigs’ welfare interpreted on the basis of average daily weight 
gain (ADWG). 
It was analyzed the air quality in two pig houses – one with growing pigs and one with finishing pigs. 
There was established the level of physical air parameters (temperature; relative humidity; light intensity; noises; 
draught); chemical parameters (ammonia; hydrogen sulphide) and biological ones (aerobic plate count – APC; 
fungal plate count – FPC; fine air particulates). The modern devices used for this purpose were: Dräger 
Miniwarn multi gas detector (NH3 and H2S concentration analyze); BK 2250 sound meter (noise level) and LM 
8010 multifunction (temperature; relative humidity and light intensity recording); as well as classic: air filtration 
for fine particulate analyze; aerobic and fungal plate count. 
The researches led to the following conclusions: 
• The air temperature recorded an exceeding with 9° C in growing pigs’ house and with 7°C in finishing pigs’ 
house; the relative humidity is exceeded in both houses and the noises level is slightly exceeded in the last one; 
while the other physical parameters recorded normal values; 
• The maximum admitted limit of ammonia - 26 ppm - is exceeded with 12 ppm in growing pigs’ house and 
with 4 ppm in finishing pigs’ house and of hydrogen sulphide - 10 ppm - is exceeded with 5 ppm in both 
assessed houses. 
• In growing pigs’ house; the maximum value of CFU for APC was exceeded by 2;78 times and in finishing 
pigs’ house by 1;88. The values of the other two biological parameters; FPC and air particulates; were found in 
normal limits; 
• The inadequate air quality results in poor welfare; fact demonstrated by the significant decreasing of the 




After joining EU; our country has to prove its affiliation to European values; including 
the way we deal with the animals. Concerning the protection of pigs; Romania need to 
comply with the provisions of legislation in field: Council Directive 98/58/EC on the 
protection of animals kept for farming purpose; Council Directive 2001/88/EC laying down 
minimum standards for the protection of pigs and Directive 2001/93/EC on the welfare of 
pigs. 
Therefore lately many of our farms in intensive rearing system are improving their 
housing conditions; in order to ensure an appropriate environment with shelter and 
comfortable rest area and thus fulfilling the second of the 'Five Freedoms' defined by British 
Farm Animal Welfare Council in 1979: freedom from discomfort. The researches in the 
present paper are run in one of these farms; S.C. Romsuintest Peris; which is updating the 
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technology by changing the natural horizontal ventilation system with computer-assisted 
mechanical one. 
The aim was to establish the inadequate air quality before the change of the ventilation 
system and to relate it with the poor pigs’ welfare assessed on the basis of average daily 
weight gain (ADWG) as objective welfare indicator. 
 
MATERIALS AND METHODS  
 
The researches were conducted in two houses of the farm – one with growing pigs 
having a body weight over 30 kg and one with finishing pigs having a body weight between 
100 and 110 kg. Animals reared in the above farm are belonging to three breeds: Large White; 
Landrace and Synthetic line 345 Peris (SL 345 Peris). 
The division of the houses interior space is the following: 
- for the growing pigs’ house: 60 pens with 10-12 growers/pen; 
- for the finishing pigs’ house: 72 pens with 6-10 finishers/pen. 
 
There was established the level of physical air parameters (temperature; relative 
humidity; light intensity; noises; draught); chemical (ammonia; hydrogen sulphide) and 
biological ones (aerobic plate count – APC; fungal plate count – FPC; fine air particulates). 
There were used the following devices: Dräger Miniwarn multi gas detector for NH3 
and H2S concentration; BK 2250 sound meter for noise level and LM 8010 multifunction for 
temperature; relative humidity and light intensity. 
For determination of air particulates we have used an air sampler; the method consisting 
in measuring the filter weight before and after air pumping. The aerobical plate count (APC) 
and fungal plate count (FPC) were done on agar and Sabouroud media; exposed in pig houses 
3 minutes. 
 
RESULTS AND DISCUSSIONS 
 
The temperature is the major air parameter with impact on animal welfare. The present 
researches revealed values over upper limit of thermal comfort range for both categories – 
growing and finishing pigs. Thus the temperature recorded in the growing pigs house exceed 
the maximum admitted limit with 9° C and the one recorded in finishing pigs house with 7° C. 
Certainly; such exceeding affects the thermoregulatory system and may cause thermal 
stress and subsequently poor welfare; this fact being reflected by the reduced average daily 
weight gain. 
The relative humidity exceeded the interval of admitted values in both age categories 
and the noises just in finishing pigs (71;9 dB). 
The data are presented in table 1. 
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Table 1 
The average values of the air physical parameters in the two pig houses 
 
 
The same importance as temperature on pig’s welfare has the level of ammonia and 
hydrogen sulphide. Using Dräger Miniwarn multi gas detector we have noticed an increased 
level for both analyzed gases. The maximum admitted limit for ammonia (26 ppm) is 
exceeded with 12 ppm for growing pigs and with 4 ppm for finishing pigs. The limit for 




The average values of the chemical parameters in the two pig houses 
ASSESSED CHEMICAL PARAMETERS  
(AVERAGE VALUES) PLACE OF DETERMINATION NO. OF SAMPLES NH3 (ppm) H2S (ppm) 
House of growing pigs > 30 KG 10 38 15 
House of finishing pigs 
100 – 110 KG 10 30 15 
Admitted values - 26 10 
 
The exceeding of the admitted limits for these toxic gases has a negative influence on 
the respiratory apparatus of the pigs and possible of the stockmen. 
In order to assess the biological parameters there were harvested 10 samples from the 
growing pigs’ house and 12 from the finishing pigs’ house. 
Regarding APC; the maximum value of CFU was exceeded by 2;78 times in growers’  
house and by 1;88 in the finishers’ house. 
For the other two biological parameters; FPC and air particulates; the values framed in 
normal limits. 
The obtained results are presented in table 3. 
The alteration of air biological parameters; along with the chemical ones; may result in 
an immune depression and an increasing of respiratory diseases incidence in pigs; indicating a 
poor welfare. 
In order to prove the negative influence of inadequate air quality parameters on pigs’ 
welfare we used an objective numerical indicator: average daily weight gain (ADWG). 
In the studied farm it could be noticed a decreasing of the ADWG; which registered the 
average value for pigs’ life of 425 g (400 g for growers and 450 g for finishers); in 
comparison with standards of the three breeds reared: 595 g for Large White and SL 345 and 
588 g for Landrace. 














House of growing pigs 
> 30 KG 10 29 50 55;4  29 0;3 
House of finishing 
pigs 100 – 110 KG 10 27 50 71;9 20 0;4 




The average values of the biological parameters in the two pig houses 
ASSESSED BIOLOGICAL PARAMETERS 




SAMPLES FINE AIR PARTICULATES 
mg/m3 
APC 
UFC / m3 
FPC 
UFC / m3 
House of growing pigs 
 > 30 KG 12 2 696244 2358 
House of finishing pigs 
100 – 110 KG 10 5 471571 1720 




The researches led to the following conclusions: 
 The air temperature recorded an exceeding with 9° C in growing pigs’ house and with 7°C 
in finishing pigs’ house; the relative humidity is exceeded in both houses and the noises 
level is slightly exceeded in the last one; while the other physical parameters recorded 
normal values. 
 The maximum admitted limit of ammonia - 26 ppm - is exceeded with 12 ppm in growing 
pigs’ house and with 4 ppm in finishing pigs’ house. 
 The maximum admitted limit for hydrogen sulphide - 10 ppm – is exceeded with 5 ppm in 
both studied houses. 
 In growing pigs’ house; the maximum value of CFU for APC was exceeded by 2;78 times 
and in finishing pigs’ house by 1;88. The values of the other two biological parameters; 
FPC and air particulates; were found in normal limits. 
 The inadequate air quality result in poor welfare; fact demonstrated by the significant 
decreasing of the ADWG – 425 g; reported to the breeds standards: 595 g for Large White 
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